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1
POWER-ON RESET CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No. 2014-
29151, filed on Feb. 19, 2014, the entire contents of which are
incorporated herein by reference.

FIELD

The embodiments described hereinafter relate generally to
a power-on reset circuit.

BACKGROUND

In a semiconductor integrated circuit, for example, in order
to reduce power consumption, a voltage supplied from an
external power supply is stepped down by aregulator etc., and
an internal circuit is driven by a low voltage. In such a semi-
conductor integrated circuit, a power-on reset circuit which
resets the internal circuit when power is turned on is incor-
porated in cases.

An integration circuit composed of a resistance and a
capacitor is often used for the power-on reset circuit. The
integration circuit is connected to a power supply line of an
external power supply, and a terminal voltage of the capacitor
is output as a power-on reset signal.

In the power-on reset circuit using an integration circuit, in
a case that a rise of the external power supply is slow, a time
constant of the integration circuit is required to be increased
correspondingly. Accordingly, it is necessary to increase a
resistance value of the resistance and a capacitance value of
the capacitor, resulting in occurrence of a problem that a chip
area of a semiconductor integrated circuit is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a configuration of a
power-on reset circuit according to an embodiment.

FIG. 2 is a circuit diagram showing an example of an
internal configuration of a detecting circuit shown in FIG. 1.

FIG. 3 is a circuit diagram showing an example of internal
configurations of circuits including a differentiation circuit, a
current mirror circuit, a detecting circuit and a latch circuit
shown in FIG. 1.

FIGS. 4A and 4B are waveform charts showing an example
of operation of the power-on reset circuit of the embodiment.

FIG. 5 is a circuit diagram showing another example of
internal configurations of circuits including the differentia-
tion circuit, the current mirror circuit and the detecting circuit
shown in FIG. 1.

FIG. 6 is a circuit diagram showing still another example of
internal configurations of circuits including the differentia-
tion circuit, the current mirror circuit and the detecting circuit
shown in FIG. 1.

FIG. 7 is a circuit diagram which shows further another
example of internal configurations of circuits including the
differentiation circuit, the current mirror circuit and the
detecting circuit shown in FIG. 1.

DETAILED DESCRIPTION

A power-onreset circuit of one embodiment includes a first
power supply, a second power supply, a first detecting circuit,
a differentiation circuit, a current mirror circuit, a second
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detecting circuit and a latch circuit. The second power supply
supplies a voltage which is generated from a voltage of the
first power supply and is lower than that of the first power
supply. The first detecting circuit detects a rise of a voltage of
the second power supply. A current corresponding to a change
in potential of'the first power supply flows through the difter-
entiation circuit. The current mirror circuit multiplies the
current flowing through the differentiation circuit. The sec-
ond detecting circuit senses stoppage of an output current of
the current mirror circuit and detects completion of the rise of
the voltage of the first power supply. The latch circuit is reset
by an output signal of the first detecting circuit and is set by an
output signal of the second detecting circuit.

Hereinafter, further embodiments will be described with
reference to the drawings. In the drawings, the same reference
numerals denote the same or similar portions respectively.

FIG. 1 is a block diagram showing a configuration of a
power-on reset circuit of an embodiment.

As shown in FIG. 1, the power-on reset circuit of the
embodiment is provided with a power supply VDDH as a first
power supply, a power supply VDDL as a second power
supply, a detecting circuit 1 as a first detecting circuit, a
differentiation circuit 2, a current mirror circuit 3, a detecting
circuit 4 as a second detecting circuit, and a latch circuit 5.

A voltage of the power supply VDDL is generated from a
voltage of the power supply VDDH and is lower than a volt-
age of the power supply VDDH. The detecting circuit 1
detects a rise of the power supply VDDL. A current corre-
sponding to a change in potential of the power supply VDDH
flows through the differentiation circuit 2.

The current mirror circuit 3 multiplies the current flowing
through the differentiation circuit 2. The detecting circuit 4
senses stoppage of the output current of the current mirror
circuit 3 and detects completion of the rise of the voltage of
the power supply VDDH. The latch circuit 5 is reset by a
detection signal K1 output from the detecting circuit 1 and is
set by a detection signal K2 output from the detecting circuit
4.

The power supply VDDH supplies a voltage from outside,
for example, and the power supply VDDL supplies a voltage
generated from the power supply VDDH by a step-down
regulator, for example. Accordingly, the voltage of the power
supply VDDL is lower than that of the power supply VDDH.
When the power supply VDDH is activated, the power supply
VDDL rises with a delay from the rise of the power supply
VDDH.

FIGS. 2 and 3 show examples of internal configurations of
the blocks shown in FIG. 1. FIG. 2 is a circuit diagram
showing an example of an internal configuration of the detect-
ing circuit 1. FIG. 3 is a circuit diagram showing an example
of internal configurations of the differentiation circuit 2, the
current mirror circuit 3, the detecting circuit 4 and the latch
circuit 5.

The example of the internal configuration of the detecting
circuit 1 shown in FIG. 2 will be described.

The detecting circuit 1 includes inverters IV11 to IV13 and
a level conversion circuit 11. A series circuit of diode-con-
nected P-channel insulated gate field effect transistors (here-
inafter referred to as “PMOS transistors”) MP13, MP14 is
connected between the inverter IV11 and the power supply
VDDH. In the inverter IV11, a voltage which is obtained by
stepping down the voltage of the power supply VDDH by the
PMOS transistors MP13, MP14 is used as a power supply
voltage, and the voltage of the power supply VDDL is used as
an input signal. The inverter IV12 is connected to the power
supply VDDL to use the voltage of the power supply VDDL
as a power supply voltage. In the inverter [IV12, the voltage of
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the power supply VDDL is used as an input signal. The
inverter IV13 is connected to the power supply VDDL to use
the voltage of the power supply VDDL as a power supply
voltage. The inverter IV13 receives an output from the
inverter IV12 as an input signal and output an output signal.
The level conversion circuit 11 raises levels of the output
signals from the inverters 1V12, IV13 to a voltage level
VDDH of the power supply VDDH.

Since the power supply voltage of the inverter I[V11 is a
voltage stepped down from the power supply VDDH, a
threshold value of the inverter IV11 is set to be lower than that
to be set when the inverter IV11 is directly driven by the
power supply VDDH.

The power supply voltages of the inverters IV12, IV13 are
the voltage of the power supply VDDL. Accordingly, each
output signal level of the inverters V12, IV13 is a voltage
level of the power supply VDDL.

The level conversion circuit 11 is provided with PMOS
transistors MP11, MP12, a N-channel insulated gate field
effect transistor (hereinafter referred to as “NMOS transis-
tor”’) MN11, and an NMOS transistor MN12. Each source of
the PMOS transistors MP11, MP12 is connected to the power
supply VDDH. A source of the NMOS transistor MN11 is
connected to a ground terminal, and a drain of the NMOS
transistor MN11 is connected to a drain of a PMOS transistor
MP11. A source of the NMOS transistor MN12 is connected
to a ground terminal, and a drain of the NMOS transistor
MN12 is connected to a drain of a PMOS transistor MP12.

A gate of the PMOS transistor MP11 is connected to a node
N12 which is a connection point between the drain of the
PMOS transistor MP12 and the drain of the NMOS transistor
MN12.

A gate of the PMOS transistor MP12 is connected to a node
N11 which is a connection point between the drain of the
PMOS transistor MP11 and the drain of the NMOS transistor
MN11.

Anoutput signal of the inverter [IV12 is input to a gate of the
NMOS transistor MN11, and the output signal of the inverter
1V13 is input to a gate of the NMOS transistor MN12.

Each signal of a VDDL level output from the inverters
1V12,1V13 is converted into a VDDH level and output to the
node N12.

An input terminal of the inverter IV14 is connected to the
node N12, and the output signal of the inverter IV14 is the
detection signal K1 which is the output signal of the detecting
circuit 1.

The level conversion circuit 11 has an NMOS transistor
MN13 connected between the node N11 and a ground termi-
nal.

The output signal of the inverter IV 11 is input to a gate of
the NMOS transistor MN13. An output level of the inverter
IV11 is a voltage level of the power supply VDDH at the
beginning of a rise of the power supply VDDH. Accordingly,
at this time, the NMOS transistor MN13 is in an ON state.

At this time, the voltage of the power supply VDDL is still
low and is near a ground potential. Thus, outputs of the
inverters IV12, IV13 are at a ground potential level substan-
tially, and the NMOS transistors MN11, MN12 are in an OFF
state.

Accordingly, the NMOS transistor MN13 is turned on at
the beginning of the rise of the power supply VDDH so that
the node N11 is set to a ground potential. Since the node N11
is set to the ground potential, the PMOS transistor MP12 is
turned on, and the node N12 is set to a voltage level of the
power supply VDDH.
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As described above, the NMOS transistor MN13 is turned
on at the beginning of the rise of the power supply VDDH so
that the initial states of the node N11, N12 are determined.

FIG. 3 shows internal configurations of circuits including a
differentiation circuit 2, a current mirror circuit 3, a detecting
circuit 4, and a latch circuit 5.

The differentiation circuit 2 has a capacitor C21. One end
of'the capacitor C21 is connected to the power supply VDDH,
and the other end of the capacitor C21 is a node N21 which is
a connection point with the current mirror circuit 3. A current
corresponding to gradient of a change in potential of the
power supply VDDH flows through the capacitor C21 when
the power supply VDDH rises.

The current mirror circuit 3 is provided with NMOS tran-
sistors MN31, MN32. A source of the NMOS transistor
MN31 is connected to a ground terminal, and a drain and a
gate of the NMOS transistor MN31 are connected to the node
N21 of the differentiation circuit 2. A source of the NMOS
transistor MN32 is connected to a ground terminal, and a gate
of'the NMOS transistor MN32 is connected to the gate of the
NMOS transistor MN31.

The size ratio of the NMOS transistors MN31, MN32is 1:n
(n>1) so that the mirror ratio is set to “n”. Accordingly, when
the magnitude of a current input to the NMOS transistor
MN31 is I, the magnitude of an output current (mirror cur-
rent) flowing through the NMOS transistor MN32 is nl.

The detecting circuit 4 has a resistance R41 connected
between the power supply VDDH and a drain of the NMOS
transistor MN32 of the current mirror circuit 3. A voltage at a
connection point between the resistance R41 and the drain of
the NMOS transistor MN32 is output as the detection signal
K2.

The latch circuit 5 includes a set-reset type flip-flop (here-
inafter referred to as an “SR F/F”’) 51, an inverter [IV51, and a
two-input AND gate ANS1. An output terminal of the inverter
IV51 is connected to an R (reset) terminal of the SR F/F 51,
and the detection signal K1 is input to an input terminal of the
inverter IV51. An output terminal of the AND gate AN51 is
connected to an S (set) terminal of the SR F/F 51, and the
detection signal K1 and the detection signal K2 are input
respectively to two input terminals of the AND gate AN51.

As a circuit example of the SR F/F 51, FIG. 3 shows an
example configured by a circuit in which input/output termi-
nals of an NOR gate NR51 and input/output terminals of an
NOR gate NR52 are cross-connected, and an inverter [V52
connected to the output terminal of the NOR gate NR52.

In this case, the input terminal of the NOR gate NR51 is an
R terminal and is connected to an output terminal of the
inverter IV51. The input terminal of the NOR gate NR52 is an
S terminal and is connected to the output terminal of the AND
gate AN 51. An output of the inverter IV52 is an output signal
of the latch circuit 5.

The configuration of the SR F/F 51 is not limited to the
example shown in FIG. 3. For example, the SR F/F 51 may be
configured by using a NAND gate etc., for example.

Inthe circuit example of FIG. 3, an output signal N51 of the
inverter IV51 is input to an R terminal of the SR F/F 51, and
an output signal N52 of the AND gate AN 51 is input to an S
terminal of the SR F/F 51.

An output of the SR F/F 51 is a power-on reset signal
RESET.

An operation of the circuits shown in FIGS. 2, 3 at the time
of turning on the power supply VDDH will be described by
using FIGS. 4A, 4B. The time required for the rise of the
power supply VDDH is different between FIGS. 4A and 4B.
FIG. 4B shows a case where the rise of the power supply
VDDH is slower than that in FIG. 4A.



US 9,369,123 B2

5

As shown in FIG. 4A, when the power supply VDDH is
turned on at time t0, the voltage of the power supply VDDH
starts to rise. Since the power supply VDDL is generated by
stepping down the voltage of the power supply VDDH, the
power supply VDDL starts to rise with a delay from the rise of
the power supply VDDH.

During a period from the start of the rise of the power
supply VDDH to the start of the rise of the power supply
VDDL, an output of the inverter [V11 of the detecting circuit
1 of FIG. 2 is a voltage level obtained by dropping the power
supply VDDH, and the outputs of the inverters [V12,1V13 are
ata ground level. Accordingly, the NMOS transistor MN13 is
turned on, and the NMOS transistors MN11, MN12 are in an
OFF state.

During the period, the node N11 of the level conversion
circuit 11 is at a ground level, and a node N12 is at the VDDH
level. The potential of the node N12 rises according to the rise
of the power supply VDDH.

Accordingly, the detection signal K1 which is an output of
the inverter IV14 inverting the level of the node N12 is at a
ground potential level.

At the rise of the power supply VDDH, the current I flows
through the capacitor C21 of the differentiation circuit 2
shown in FIG. 3, and the potential of the node N21 rises.

The current I flowing into the current mirror circuit 3 from
the capacitor C21 is multiplied by n times by the current
mirror circuit 3, and a current nl flows through the resistance
41 of the detecting circuit 4 connected to an output of the
current mirror circuit 3.

The detection signal K2 output from the detecting circuit 4
is at the ground potential level due to a voltage drop of the
resistance 41 by the current nl.

As shownin FIGS. 1 and 3, the detection signals K1, K2 are
input to the latch circuit 5. More specifically, the detection
signal K1 is input to the inverter IV51 of the latch circuit 5,
and the detection signals K1, K2 is input to the AND gate
ANS51 of the latch circuit 5.

As described above, the detection signals K1, K2 are at the
ground potential level at the beginning of the rise of the power
supply VDDH. Accordingly, the output of the inverter [V51
of FIG. 3 is at the voltage level of the power supply VDDH,
and the output of the AND gate AN51 is at the ground poten-
tial level.

As described above, the output of the inverter IV51 is the
reset signal of the SR F/F 51, and the output of the AND gate
ANBS51 is the set signal of the SR F/F 51.

Accordingly, the SR F/F 51 is reset at the beginning of the
rise of the power supply VDDH, and the power-on reset signal
RESET which is an output signal of the SR F/F 51 is at the
ground potential level.

Then, the voltage of the power supply VDDL starts to rise,
and when the potential of the power supply VDDL exceeds a
threshold value of the inverter IV11 of the detecting circuit 1
shown in FIG. 2, the output of the inverter IV11 is inverted to
a ground potential level, and the NMOS transistor MN13 is
turned off.

When the inverters IV12, IV13 using the voltage of the
power supply VDDL as a power supply voltage are in an
active state at the time t1, the output of the inverter [V12 is at
a ground potential level, and the output of the inverter [IV13 is
at a voltage level of the power supply VDDL.

Consequently, the NMOS transistor MN11 of the level
conversion circuit 11 maintains the OFF state, and the NMOS
transistor MN12 changes to an ON state.

Since the NMOS transistor MN12 is turned on, the poten-
tial of the node N12 of the level conversion circuit 11 changes
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to the ground potential level. The potential of the node N11
changes to the voltage level of the power supply VDDH.

Accordingly, the detection signal K1 which is output from
the detecting circuit 1 shown in FIG. 2 at time t1 changes to a
VDDH level. The output of the inverter [IV51 which is the
reset signal of the SR F/F 51 of FIG. 3 is at the ground
potential level.

During the period, since current continues to flow through
the capacitor C21 of'the differentiation circuit 2, the detection
signal K2 output from the detecting circuit 4 maintains the
ground potential level.

Accordingly, the output of the AND gate AN51 which is
the set signal of the SR F/F 51 maintains the ground potential
level.

In the above state, the power-on reset signal RESET which
is the output of the SR F/F 51 is held at the ground potential
level.

Then, as shown in FIG. 4, when the rise of the power supply
VDDH is completed at time t3, current does not flow through
the capacitor C21 of the differentiation circuit 2 shown in
FIG. 3. Thus, the potential of the node N21 of the differen-
tiation circuit 2 starts to drop due to self-discharge of the
NMOS transistor MN31. When the dropping of the potential
reaches threshold values of the NMOS transistors MN31,
MN32, the NMOS transistors MN31, MN32 are turned off so
that current does not flow through the output of the current
mirror circuit 3.

Consequently, current does not flow through the resistance
41 of the detecting circuit 4 of FIG. 3, and the detection signal
K2 output from the detecting circuit 4 changes to the voltage
level of the power supply VDDH.

Due to the change of the voltage level, the output of the
AND gate AN51 which is the set signal of the SR F/F 51 of the
latch circuit 5 changes to the VDDH level, and the power-on
reset signal RESET which is the output of the SR F/F 51
changes to the VDDH level.

In the present embodiment, the power-on reset signal
RESET maintains the ground potential level until the detec-
tion signal K2 changes to the VDDH level after the comple-
tion of the rise of the power supply VDDH.

The above operation is the same as in the case where the
rise of the power supply VDDH is slow as shown in FIG. 4B.

As shown in FIG. 4B, when the rise of the power supply
VDDH is slow, a current flowing through the capacitor C21 of
the differentiation circuit 2 of FIG. 3 is small, and thus the rise
of the potential of the node N21 of the differentiation circuit
2 is slow. However, in the embodiment, since the current
flowing through the capacitor C21 is multiplied by the current
mirror circuit 3, the mirror ratio “n” is set sufficiently large so
that the current flowing through the resistance 41 of the
detecting circuit 4 can be sufficiently increased. Accordingly,
a voltage drop due to the resistance 41 is sufficiently
increased, and the detection signal K2 at the time of the rise of
the power supply VDDH can be set at the ground potential
level.

Rise of the detection signal K2 in FIG. 4B is determined by
adrop of'the potential of the node 21 due to the self-discharge
of the NMOS transistor MN 31 as in the case of FIG. 4A. The
detection signal K2 rises at the time t3 as in the case of FIG.
4A. The detection signal K2 rises so that the power-on reset
signal RESET changes to the VDDH level.

Inthe embodiment, even when the rise of the power supply
VDDH is slow, a period during which the power-on reset
signal RESET is at the ground potential level can be suffi-
ciently secured without increasing the capacitance of the
capacitor C21.
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FIGS. 5 to 7 show other examples of the internal configu-
rations of circuits including the differentiation circuit 2, the
current mirror circuit 3 and the detecting circuit 4 shown in
FIG. 1.

In the example of FIG. 5, a detecting circuit 4A as the
second detecting circuit is used instead of the detecting circuit
4 shown in FIG. 3. In the detecting circuit 4A, a PMOS
transistor MP41 is used instead of the resistance R41 of the
detecting circuit 4.

A gate of the PMOS transistor MP41 is connected to a
ground terminal. Accordingly, the PMOS transistor MP41 is
always turned on, and an on-resistance of the PMOS transis-
tor MP41 is used instead of the resistance R41.

In the example shown in FIG. 6, a current mirror circuit 3A
including two PMOS transistors MP31, MP32 is used instead
of the current mirror circuit of FIG. 3. The differentiation
circuit 2 and the detecting circuit 4B as the second detecting
circuit are connected between the current mirror circuit 3A
and a ground terminal, respectively.

More specifically, sources of the PMOS transistors MP31,
MP32 of the current mirror circuit 3A shown in FIG. 6 are
connected to the power supply VDDH, and a drain and a gate
of'the PMOS transistor MP31 are connected to the capacitor
21 of the differentiation circuit 2. A source of the PMOS
transistor MP32 is connected to the power supply VDDH, a
drain of the PMOS transistors MP32 is connected to the
resistance R41 of the detecting circuit 4B, and a gate of the
PMOS transistor MP32 is connected to the gate of the PMOS
transistor MP31.

The size ratio of the PMOS transistors MP31, MP32 is set
to 1:n (n>1).

The current mirror circuit 3A multiplies the current flowing
through the capacitor C21 of the differentiation circuit 2 by
“n” times, and flows the current through the resistance R41 of
the detecting circuit 4B.

In the detecting circuit 4B, a voltage which is produced at
aterminal of the resistance R41 on a side of the power supply
VDDH has a polarity opposite to that of the detecting circuit
4. Thus, in the detecting circuit 4B, the output level of the
terminal of the resistance R41 is inverted by an inverter [V41.
The output of the inverter IV41 is the detection signal K2.

In the example shown in FIG. 7, a detecting circuit 4C is
used as the second detecting circuit instead of the detecting
circuit 4B shown in FIG. 6. In the detecting circuit 4C, the
resistance R41 of the detecting circuit 4B shown in FIG. 6 is
replaced by an NMOS transistor MN41.

A gate of the NMOS transistor MN41 is connected to the
power supply VDDH. Accordingly, the NMOS transistor
MN41 is always turned on, and an on-resistance of the NMOS
transistor MN41 is used instead of the resistance R41 of the
detecting circuit 4B.

According to the above embodiment, a capacitor is used as
a differentiation circuit through which current flows when a
voltage of a power supply VDDH rises. The current flowing
through the capacitor is multiplied by a current mirror circuit.
Accordingly, even when the rise of the power supply VDDH
is slow, the rise of the power supply VDDH can be detected
without increasing the capacitance of the capacitor, and a
reset period of a power-on reset signal can be sufficiently
secured. Since the capacitance of the capacitor may not be
increased, increase of a chip area required for forming the
capacitor can be suppressed.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various

20

30

40

45

8

omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions. For example, other logic circuits may be used
instead of the inverters IV11 to IV13.

What is claimed is:

1. A power-on reset circuit comprising:

a first power supply;

a second power supply which is generated from a voltage of
the first power supply and supplies a voltage lower than
that of the first power supply;

a first detecting circuit which detects a rise of a voltage of
the second power supply;

a differentiation circuit through which a current corre-
sponding to a change in potential of the first power
supply flows;

a current mirror circuit which multiplies the current flow-
ing through the differentiation circuit;

a second detecting circuit which senses stoppage of an
output current of the current mirror circuit and detects
completion of a rise of the voltage of the first power
supply; and

a latch circuit which is reset by an output signal of the first
detecting circuit and is set by an output signal of the
second detecting circuit.

2. The power-on reset circuit according to claim 1, wherein

the first detecting circuit includes:

a first logic circuit which uses a voltage obtained by step-
ping down the voltage of the first power supply as a
power supply voltage and receives the voltage of the
second power supply as an input signal;

a second logic circuit which uses the voltage of the second
power supply as a power supply voltage and receives a
signal corresponding to the voltage of the second power
supply as an input signal; and

a level conversion circuit, an initial state of the level con-
version circuit being determined by an output signal of
the first logic circuit, output signal level of the level
conversion circuit being increased to a voltage level of
the first power supply by an output signal of the second
logic circuit.

3. The power-on reset circuit according to claim 2, further
comprising a third logic circuit which uses the voltage of the
second power supply as a power supply voltage and receives
the voltage of the second power supply as an input signal,
wherein the second logic circuit receives an output from the
third logic circuit as the input signal to the second logic
circuit.

4. The power-on reset circuit according to claim 3, wherein
the level conversion circuit includes:

first and second transistors having first conductivity chan-
nels which have sources connected to the first power
supply, and gates connected to drains of the second and
first transistors respectively;

a third transistor having a second conductivity channel
which have a gate connected to an output terminal of the
first logic circuit, a drain connected to the drain of the
first transistor, and a source to be grounded;

a fourth logic circuit, an input terminal of the fourth logic
circuit being connected to the drain of the second tran-
sistor; and

fourth and fifth transistors having second conductivity
channels which have gates connected respectively to the
output terminals of the second and the third logic cir-



US 9,369,123 B2

9

cuits, drains connected respectively to the drains of the
first and second transistors, and sources to be grounded.

5. The power-on reset circuit according to claim 4, wherein
the first to the fourth logic circuits are inverters.

6. The power-on reset circuit according to claim 5, wherein
the differentiation circuit is a capacitor connected between
the first power supply and the current mirror circuit, and the
second detecting circuit is a resistance connected between the
first power supply and the current mirror circuit.

7. The power-on reset circuit according to claim 6, wherein
the resistance is composed of an MOS transistor.

8. The power-on reset circuit according to claim 1, wherein
the current mirror circuit includes sixth and seventh transis-
tors having second conductivity channels which have gates
respectively connected to each other, sources to be grounded
and drains connected respectively to the differentiation cir-
cuit and the second detecting circuit, and the gate and the
drain of the sixth transistor are connected to each other.

9. The power-on reset circuit according to claim 1, wherein
the latch circuit includes:

an AND gate connected to an output terminal of the second

detecting circuit and an output terminal of the fourth
logic circuit;
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a fifth logic circuit connected to the output terminal of the

fourth logic circuit; and

an SR flip-flop which is reset by an output signal of the

AND gate and is set by an output signal of the fifth logic
circuit.

10. The power-on reset circuit according to claim 9,
wherein the fifth logic circuit is an inverter.

11. The power-on reset circuit according to claim 1,
wherein the current mirror circuit includes eighth and ninth
transistors having first conductivity channels which have
gates connected to each other, drains connected to the first
power supply and sources connected respectively to the dif-
ferentiation circuit and the second detecting circuit, and the
gate and the drain of the eighth transistor are connected to
each other.

12. The power-on reset circuit according to claim 11,
wherein the differentiation circuit is a capacitor to be con-
nected between the current mirror circuit and a ground, and
the second detecting circuit is a resistance to be connected
between the current mirror circuit and the ground.

13. The power-on reset circuit according to claim 12,
wherein the resistance is composed of a MOS transistor.

#* #* #* #* #*



